Identification and characterization of a binding site for factor XIIa in the Apple 4 domain of coagulation factor XI.
Previously we have characterized a binding site for high M(r) kininogen in the first of four tandem-repeat (Apple) domains within the heavy chain region of factor XI (Baglia, F. A., Jameson, B. A., and Walsh, P. N. (1990) J. Biol. Chem. 265, 4149-4154; Baglia, F. A., Jameson, B. A., and Walsh, P. N. (1991) J. Biol. Chem. 267, 4247-4252), whereas a substrate binding site for factor IX was localized to the second Apple (A2) domain (Baglia, F. A., Jameson, B. A., and Walsh, P. N. (1991) J. Biol. Chem. 266, 24190-24197). To define the factor XI domain that binds factor XIIa, we have screened a panel of synthetic peptides for their capacity to inhibit factor XI activation by factor XIIa. Peptide Gly326-Lys357 (located in the A4 domain) is a noncompetitive inhibitor of factor XI activation by factor XIIa (Ki = 3.75 microM), whereas structurally similar peptides from the A1, A2, and A3 domains were required at > 1000-fold higher concentrations for similar effects. The same peptide (Gly326-Lys357) is a competitive inhibitor of factor XIIa amidolytic activity (Ki = 3.8 microM) suggesting that it binds near the active site of factor XIIa. Computer modeling was used to predict the secondary and tertiary structure of the A4 domain of factor XI that interacts with factor XIIa. Rationally designed, conformationally constrained peptides were synthesized comprising residues Ala317-Gly326, Lys331-Lys340, and Gly344-Gly350, which act in concert to inhibit factor XI-activation by factor XIIa. Finally, a conformationally constrained peptide spanning residues Ala317-Gly350 inhibits factor XIIa-catalyzed factor XI activation 50% at a concentration of 5 x 10(-7) M. These results, interpreted in the context of the model, suggest that the sequence of amino acids from Ala317 through Gly350 of the heavy chain of the A4 domain of factor XI contains three peptide structures, possibly consisting of three antiparallel beta-strands that together comprise a contact surface for interacting with factor XIIa.